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ABSTRACT

This study was pro posed to en hance our un der stand ing 
of crys tal line base ment in north east ern Brit ish Co lum bia.
Seven new U-Pb zir con ages for this area are re ported from
sam ples of drill cut tings. Sam ples B5 (1854 ± 6 Ma) and
B25 (min i mum age 1.75 Ga; in her ited zir con 1.89–
2.23 Ga) are lo cated within but near the edge of the Nova
Terrane, as it is cur rently de fined. Sam ple B2 plots within
the Kiskatinaw Terrane and sam ples B11 (1994 ± 7 Ma),
B12 (1993 ± 7 Ma) and B14 (1993 ± 7 Ma) plot within the
Ksituan Terrane. Sam ple B34 (1859 ± 10 Ma) is lo cated
near the Brit ish Co lum bia – Yu kon Bor der, and oc curs
within the Fort Simpson Terrane. The sam ples from the
Nova Terrane re turned Paleoproterozoic ages and thus did
not con firm the pop u lar in ter pre ta tion that as signs an
Archean age to the Nova Terrane. The age in di cated by the
in her ited zir con from sam ple B25 is sim i lar to the 2.0 and
2.3 Ga ages pre vi ously re ported for the Buf falo Head
Terrane, which is be lieved to be re worked Archean base -
ment. This find ing is im por tant from an ex plo ra tion point of 
view, since the Buf falo Head Terrane in neighbouring
Alberta hosts diamondiferous kimberlites. 

INTRODUCTION

Ma jor di a mond-pro duc ing ar eas, such as the Diavik
and Ekati mines in the North west Ter ri to ries, are lo cated
within old sta ble cratons and con form to Clif ford’s rule, as
con sid ered by Janse (1994). Such ar eas host most of the
known, large, pri mary di a mond orebodies (Helmstaed,
1993). The Argyle mine (Aus tra lia), which is lo cated
within a mo bile zone near the edge of the craton, is the only
ma jor ex cep tion (O’Neill et al., 2003). North east ern Brit -
ish Co lum bia (Fig. 1) is un der lain by the Lau ren tian craton
and is lo cated east of the Fore land Belt (Gabrielse et al.,
1991; Mon ger and Price; 2002). It has been lo cated near the
edge of the Lau ren tian craton since the break-up of the
Rodinia supercontinent more than 530 m.y. ago (Mon ger
and Price, 2002).

All di a mond oc cur rences re ported in Brit ish Co lum bia
(North cote, 1983a, b; Anon y mous, 1994; McCallum

(1994); Allan, 1999, 2002;Rob erts, 2002) are lo cated
within the Brit ish Co lum bia alkaline province (Fig. 1). This 
belt-shaped prov ince fol lows the Omineca-Fore land belt
bound ary and the Rocky Moun tain Trench, and is char ac -
ter ized by a va ri ety of al ka line rocks, in clud ing carbon -
atites, neph el ine syenites and kimberlites (Pell, 1994;
Simandl, 2004). It is re ported to co in cide with an abrupt
thick en ing of the crust and con ti nen tal litho sphere, which
per sists and thick ens east ward (Hyndman and Lewis,
1999). The rocks east and west of the Brit ish Co lum bia al -
ka line prov ince (Fig. 1) have re ceived very lit tle at ten tion
from the di a mond ex plo ra tion in dus try, with the ex cep tion
of a few iso lated pro jects in the Peace River area, as ex em -
pli fied by Stapleton (1997).

This pa per con cen trates on the Pre cam brian base ment
ter ranes in north east ern Brit ish Co lum bia (Fig. 2), sit u ated
be tween the Brit ish Co lum bia al ka line prov ince and di a -
mond dis cov er ies within the Buf falo Head Terrane, Al -
berta. Cur rent con ti nen tal masses are a mo saic of welded
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Fig ure 1: Morphogeological belts of the Ca na dian Cor dil lera; Brit -
ish Co lum bia’s al ka line prov ince shown in stip ple; stars in di cate
pri mary di a mond oc cur rences and loz enges rep re sent al lu vial di a -
mond oc cur rences re ported in the lit er a ture (mod i fied from
Simandl, 2004). Shaded area in di cates Brit ish Co lum bia’s por tion
of the West ern Can ada Sed i men tary Ba sin, lo cated northeast of the 
Fore land Belt. Base ment un der ly ing this and the ad ja cent area in
Al berta is shown in more de tail in the Fig ure 2. Lo ca tion of belts
ac cord ing to Gabrielse et al. (1991).



frag ments of an cient con ti nents and accreted ter rains, and it 
is pos si ble that a por tion of the Pre cam brian crys tal line
base ment in east ern Brit ish Co lum bia was pre vi ously as so -
ci ated with a deep cratonic keel sim i lar to that de scribed by
Haggerty (1986), Mitch ell (1991), Kirkley et al. (1991) and 
Helmstaedt and Gurney (1995). It is pos si ble that di a monds 
formed in Paleoproterozoic time or that the old base ment
frag ments were dis placed rel a tive to their po si tion of or i gin

and dis so ci ated from their keel, but they may still host po -

ten tial di a mond trans port ers, such as kimberlites,

lamproites and lam pro phyres (Simandl, 2004). Any in for -

ma tion about the tec tonic his tory, struc ture, pet ro log i cal,

geo phys i cal and geo chem i cal char ac ter is tics, in clud ing

age, are im por tant for un der stand ing the base ment ter ranes

and are of in ter est in di a mond ex plo ra tion.
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Fig ure 2: Gen er al ized tec tonic map of base ment in north east Brit ish Co lum bia and ad ja cent Al berta. The Nova Terrane
is com monly in ter preted as a sliver of Archean Slave craton (Villeneuve et al.,1993). Sam ples that were sub mit ted for
ra dio met ric dat ing and are dis cussed in the text are iden ti fied by num bers B2, B5, B11, B12, B14, B25 and B34. Dates
for the re main ing sam ples and their lo ca tions are pro vided by Villeneuve et al. (1993).



PRECAMBRIAN BASEMENT IN
NORTHEASTERN BRITISH COLUMBIA

Along the Al berta bor der (Fig. 2), the base ment ter -
ranes hid den be neath the cover se quence are de fined and
ex trap o lated based on a com bi na tion of po ten tial-field geo -
phys ics com bined with lim ited ra dio met ric dat ing and pet -
ro log i cal stud ies of oil and gas well cut tings from north ern
Al berta. These wells are un evenly dis trib uted, form ing
tight clus ters in ar eas of high est oil and gas po ten tial. Con -
se quently, the in ter pre ta tion based on the work of Hoffman
(1988, 1989) and Ross et al. (1991, 1995), with mi nor sub -
se quent mod i fi ca tion, is still in use (Gehrels and Ross,
1998; McNicoll et al., 2000; Pilkington et al., 2000). 

The ter ranes in north east ern Brit ish Co lum bia are,
from south west to north east, the Wabamun High (accreted
terrane), Buf falo Head (accreted terrane), Chinchaga Low
(accreted terrane), Ksituan High (mag matic arc),
Kiscatinaw Low (accreted terrane), Nova (pos si ble
Archean base ment?), Hottah (accreted terrane), Fort
Simpson (mag matic arc) and Nahanni (un cer tain age and
or i gin). The char ac ter is tics of the key ter ranes (in clud ing
their ages) are sum ma rized be low.

The most in trigu ing and con tro ver sial as pect of the
pre vail ing in ter pre ta tion (Fig. 2) is that the Nova Terrane,
which is as signed an Archaean age, is in ter preted as a pos si -
ble sliver of the Slave Craton, based on mylonites from Im -
pe rial Rain bow Lake (Al berta), which are dated at 2808 ±
30 Ma.

BUFFALO HEAD TERRANE

The Buf falo Head Terrane (BHT) con sists mainly of
metaplutonic and, to a lesser ex tent, meta vol can ic and
metasedimentary rocks. The U–Pb zir con ages for the mag -
matic rocks range from 2324 to 1990 Ma (Villeneuve et al.,
1993). Dioritic to gra nitic rocks are dated at 2324 to
2072 Ma. Monazite and zir con ages from granulite in the
Chinchaga Do main and BHT sug gest that a meta mor phic
event oc curred at 2017 Ma, fol lowed by the in tru sion of
gra nitic rocks from 1990 to 1998 Ma. The youn ger
magmatism is in ter preted to be penecontemporaneous with
col li sion of the Buf falo Head and Chinchaga ter ranes (Ross 
and Eaton, 2002). Neo dym ium iso tope data sug gest that the 
Buf falo Head Terrane formed as a re sult of re work ing of
Archean crust (McNicoll et al., 2000). This terrane hosts a
num ber of bar ren and dia mon di fer ous kimberlites (Carlson
et al., 1999).

CHINCHAGA TERRANE

The Chinchaga Terrane is an aero mag net ic low, sep a -
rat ing the Buf falo Head Terrane from the Ksituan Terrane.
It con sists of metaplutonic rocks that recrystallized at 2.19
to 2.08 Ga, over lap ping with ages re ported from the Buf -
falo Head Terrane (Ross and Eaton, 2002). Ar gon-ar gon
ages sug gest that this terrane has a sim i lar cool ing his tory to 
that of the BHT. Neo dym ium iso tope data from the
Chinchaga in di cate a re cy cling of Archean crust, sim i lar to

that ob served in the BHT (Theriault and Ross 1991;
McNicoll et al., 2000).

KSITUAN TERRANE

This terrane is char ac ter ized by an aero mag net ic high
and con sists mainly of metaplutonic rocks dated at 1986 to
1900 Ma (U-Pb zir con), youn ger than rocks within the Buf -
falo Head and Chinchaga ter ranes. Ura nium-lead geo -
chron ol ogy of ti tan ite sug gests that these rocks cooled to
600°C by 1885 Ma (Ross et al,. 2002).

KISKATINAW TERRANE

This terrane has an aero mag net ic low sig na ture, with
U-Pb ages that are sim i lar to those of the Ksituan Terrane.
The terrane is in ter preted as a shear zone sep a rat ing the
Ksituan from the Nova Terrane (Ross et al., 2002). Loss of
mag ne ti za tion may be de for ma tion or al ter ation in duced.

NOVA TERRANE

The Nova Terrane is an aero mag net ic high bounded by
the Hay River Fault and the Liskatinaw Terrane. In Al berta,
mafic gneiss and metarhyolite within this terrane give late
Archean U-Pb ages of 2808 and 1990 Ma, re spec tively
(Ross and Eaton, 2002).

 HOTTAH TERRANE

This terrane co in cides with an aero mag net ic low that
grades east ward into the Great Bear Arc aero mag net ic high
in north ern Al berta. Rock types in ter cepted by drillholes
are plutonic rocks and calcsilicate gneiss (Villeneuve et al.,
1993). The same au thors stated that 1.92 Ga is a typ i cal date 
from this terrane.

WABAMUN TERRANE

The Wabamun Terrane is char ac ter ized by a pos i tive
aero mag net ic sig na ture with an in ter nal fab ric that con sists
of oval-shaped pos i tive do mains sur rounded by mag netic
lows. It is be lieved to con sist largely of undeformed mag -
matic rocks. Villeneuve et al. (1993) re ported a sin gle age
of 2.32 Ga.

FORT SIMPSON TERRANE

This terrane forms a mag netic high with ovoid in ter nal
struc tures. It is in ter preted as a calcalkaline plutonic com -
plex. The three dates avail able, all from bi o tite gran ites,
range from 1.84 to 1.85 Ga. (Villeneuve et al., 1991; Ross et 
al,. 2000).

NAHANNI TERRANE

The Nahanni mag netic low is in ter preted as thinned
Fort Simpson base ment (Cook et al., 1999); how ever, gran -
ite clasts from the Coates Lake diatreme in di cate a crys tal li -
za tion age of 1100 to 1175 Ma (Jef fer son and Parrish,
1989).
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SAMPLE SELECTION, SAMPLE
PREPARATION AND ANALYTICAL
PROCEDURES

There are no out crops of Pre cam brian base ment within 
the study area, and less than 100 bore holes drilled for oil
and gas in the area are re ported to have reached the base -
ment. Most of these bore holes are clus tered in ar eas that
were sub ject to the most in tense oil and gas ex plo ra tion.
Cut tings from base ment are avail able from a lim ited num -
ber of holes. Base ment cut tings were col lected, care fully
hand picked to avoid cavings (con tam i na tion) from over ly -
ing shale and lime stone units, crushed, and the heavy min -
eral frac tion was sep a rated us ing both heavy liq uids and
mag netic sep a ra tion with a Frantz™ isodynamic sep a ra tor.
Zir cons were re cov ered from seven of the nine sam ples
pro cessed. 

The U-Pb ages of the zir cons were de ter mined us ing
the sen si tive high-res o lu tion ion microprobe (SHRIMP) at
the J.C. Roddick Ion Microprobe Lab o ra tory, Geo log i cal
Sur vey of Can ada. An a lyt i cal pro ce dures fol lowed those
de scribed by Stern (1997), with stan dards and U-Pb cal i -
bra tion meth ods fol low ing Stern and Amelin (2003).
Briefly, zir cons were cast in 2.5 cm di am e ter ep oxy mounts
(GSC #333) along with frag ments of the GSC lab o ra tory
stan dard zir con (z6266, with 206Pb/238U age  = 559 Ma). The 
midsections of the zir cons were ex posed us ing 9, 6, and
1 µm di a mond com pound, and the in ter nal fea tures of the
zir cons (such as zon ing, struc tures, al ter ation, etc.) were
char ac ter ized with cathodoluminescence (CL) and back -
scat tered elec trons (BSE) using a Cam bridge In stru ments
scan ning elec tron mi cro scope. Mount sur faces were
evaporatively coated with 10 nm of high pu rity Au. Anal y -
ses were con ducted us ing an 16O- pri mary beam, pro jected
onto the zir cons at 10 kV. Two dif fer ent sized spots were
used for anal y sis, one ~ 25 µm in di am e ter and an other
~16 µm in di am e ter, with a beam cur rents of ~9 and ~1.6
nA, re spec tively. The count rates of ten iso topes of Zr+, U+,
Th+, and Pb+ in zir con were se quen tially mea sured over
seven scans with a sin gle elec tron mul ti plier and a pulse
count ing sys tem with deadtime of 35 ns. Offline data pro -
cess ing was ac com plished us ing cus tom ized in-house soft -
ware. The 1s ex ter nal er rors of 206Pb/238U ra tios re ported in
the ac com pa ny ing data ta ble in cor po rate a ±1.4 to 2.0%
(for larger spot and smaller spot, re spec tively) er ror in cal i -
brat ing the stan dard zir con (see Stern and Amelin, 2003).
No frac tion ation cor rec tion was ap plied to the Pb-iso tope
data; com mon Pb cor rec tion uti lized the mea sured 204Pb
and com po si tion of the sur face gold coat ing (Stern, 1997).
Isoplot v. 3.00 (Lud wig, 2003) was used to gen er ate con -
cordia plots and cal cu late weighted means. 

SAMPLE LOCATIONS AND U-PB
DATING RESULTS

Zir cons were re cov ered from seven sam ples: B2, B5,
B11, B12, B14, B25 and B34. Sam ple lo ca tions are in di -
cated on Fig ure 2 and the sam ple de scrip tions are sum ma -
rized in Ta ble 1. Sam ples B5 and B25 are lo cated within but

near the edge of Nova Terrane, as cur rently de fined. Sam -
ple B2 plots within the Kiskatinaw Terrane and sam ples
B11, B12 and B14 plot within the Ksituan Terrane. Sam ple
B34, which is lo cated near the Brit ish Co lum bia –Yu kon
boundary, oc curs within the Fort Simpson Terrane. The re -
sults of U-Pb anal y ses are sys tem at i cally de scribed be low
and displayed on Figures 3 to 9.

U-PB AGE RESULTS

Sam ple B2: Kiskatinaw Terrane; cut tings of gra nitic
base ment. Zir cons com prise a ho mog e neous pop u la tion of
euhedral to subhedral pris matic grains with broad os cil la -
tory zon ing typ i cal of ig ne ous crys tals. Anal y ses of 13 in di -
vid ual zir con grains yielded a sin gle age pop u la tion with a
weighted mean 207Pb/206Pb age of 1903 ± 7 Ma (Fig. 3), in -
ter preted as the crys tal li za tion age of the sam ple. Ev i dence
for older zir con in the form of in her ited cores was not
observed using BSE imaging.

Sam ple B11: Ksituan Terrane; cut tings of gra nitic
base ment. Zir cons in this sam ple are euhedral to subhedral,
equant to short prisms with well-de vel oped os cil la tory zon -
ing. Some zones of pre sum ably higher U con tent are al tered 
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Sample Description of drillhole cuttings

B2 Crystalline basement (granitic composition) 

Mineralogy: biotite, quartz, slight chloritization, 

feldspars (some altered)

cavings: limestone/shale < 15% of the vial

B5

Crystalline basement (granite)

Mineralogy: biotite, quartz, phlogopite, feldspar, 

sulphides, trace green mineral (epidote or 

amphibole, less likely pyroxene)

cavings: < 15%

B11

Crystalline basement (granite)

Mineralogy: chlorizited biotite, quartz, feldspar, 

chlorite

cavings: < 10%

B12

Crystalline basement (granitic composition, possibly 

orthogneiss)

Mineralogy: quartz, feldspar, biotite, zircon, titanite, 

trace of phlogopite (~90-95%) 

cavings: < 5% limestone

B14

Crystalline basement (granite)

Mineralogy: quartz, altered feldspar, epidote, biotite, 

chlorite, unknown brown mineral, sediment, some 

grains look like quartzite

cavings: limestone/shale < 10%

B25

Crystalline basement (granite/gneiss, possibly 

quartzite fragments)

Mineralogy: feldspar, quartz, mica is aligned in 

some grains

cavings: 15%

B34

Crystalline basement (granite)

Mineralogy: biotite, lots of quartz, some feldspar, 

trace muscovite

cavings: < 10%

TABLE 1. DESCRIPTIONS OF SAMPLES DATED USING
SENSITIVE HIGH-RESOLUTION ION MICROPROBE

(SHRIMP). 



and these ar eas were avoided
dur ing the anal y ses. A to tal of
twelve anal y ses yielded vari -
ably dis cor dant data that de fine
a discordia line with an up per
in ter cept age of 1994 ± 7 Ma
(Fig. 4). This is in ter preted as
the ig ne ous age of the sam ple.
The dis cor dance in the data
may in part re flect the poor
qual ity of many of the zir con
crys tals. No in her ited com po -
nent was rec og nized.

Sam ple  B12:  Ksi tuan
Terrane; cut tings of gra nitic
base ment. Zir cons re cov ered
from this sam ple are dom i -
nantly pris matic with mod er ate
ter mi na tions and con cen tric
growth zon ing in BSE im ages.
The ig ne ous age of 1993 ± 7 Ma 
is in ter preted from the weight -
ed mean 207Pb/206Pb age of the
twelve least dis cor dant anal y -
ses (Fig. 5), with the most dis -
cor dant frac tion ex cluded from
the cal cu la tion.

Sam ple  B14:  Ksi tuan
Terrane; cut tings of gra nitic
base ment. This sam ple yielded
only a small num ber of zir cons
(~25). The grains are pris matic
with fine to broad os cil la tory
zon ing. No ev i dence for in her -
ited cores was ob served. Many
of the crys tals are al tered and
heavily frac tured. Anal y ses
were se lec tively lo cated on un -
al tered do mains and a weighted
mean 207Pb/206Pb age of 1993 ±
5 Ma is in ter preted as the ig ne -
ous crys tal li za tion age (Fig. 6).
The most dis cor dant anal y sis
was ex cluded from the cal cu la -
tion.

Sam ple B5: Nova Terrane;
cut tings of gra nitic rock. Zir -
cons re cov ered from this sam -
ple de fine a ho mog e neous pop -
u la tion of pris matic zir cons
with broad dif fuse zon ing ob -
served in BSE im ages. No ev i -
dence of in her ited cores was noted in the ap prox i mately 47
grains im aged. An ig ne ous crys tal li za tion age of 1855 ±
6 Ma was cal cu lated from the weighted mean of 12
207Pb/206Pb age de ter mi na tions (Fig. 7). 

Sam ple B25: Nova Terrane; cut tings of gra nitic base -
ment. Zir cons in this sam ple are dom i nantly pris matic with
fine to dif fuse os cil la tory growth zon ing. The anal y ses

show a very large range in U and Th con tent, with in di vid -

ual anal y ses rang ing from con cor dant to al most 70%

dis cor dant (Fig. 8), the more dis cor dant grains con tain ing

higher U con tents of up to 3400 ppm. It is likely that the

Pb/U cal i bra tion for these anal y ses is un re li able due to the

high U con tents and vari able ma trix effects. The age re sults

did not yield a de fin i tive in ter pre ta tion. Ages for the less
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dis cor dant anal y ses range from 1.89 to
2.23 Ga, an age  range that is in ter preted to
in di cate a sig nif i cant in her ited com po nent
in the sam ple. Three anal y ses yielded sim i -
lar 207Pb/206Pb ages of ~1.75 Ga, but these
ages are ex tremely dis cor dant and there -
fore pro vide only a min i mum age for the
sam ple. A max i mum age is es ti mated for
the clus ter of anal y ses at ~1.9 Ga. The pre–
2.0 Ga zir cons are in ter preted as in her ited.

Sam ple: B34: Fort Simpson Terrane;
cut tings of gra nitic base ment. Zir cons
from this sam ple are dom i nated by pris -
matic morphologies with prom i nent os cil -
la tory growth zon ing ev i dent in BSE im -
ages. A to tal of 13 anal y ses de fine a sim ple
discordia line with the up per in ter cept age
of 1859 ± 10 Ma in ter preted as the crys tal -
li za tion age of the rock (Fig. 9). No ev i -
dence for an older in her ited com po nent is
noted in this sam ple.

DISCUSSION

Six of the seven sam ples yielded re li -
a b l e  a g e  i n  f o r  m a  t i o n ,  w i t h
Paleoproterozoic ages that fall within
three age group ings: ~1990, ~1900 and
~1850 Ma. Al though sam ple B25 did not
yield a re li able age es ti mate, it is most
likely Paleoproterozoic and, per haps most
sig nif i cantly, con tains zir con that in di -
cates in ter ac tion with ~2.0–2.3 Ga crust.

Sam ple B34 is from within the area of
the Fort Simpson Terrane (Fig. 2), which is 
de fined mainly as a mag netic high and in -
ter preted as a calcalkaline plutonic com -
plex. The 1859 ±10 Ma age of the sam ple
is older than a pre vi ously pub lished age of
1845 ± 1 Ma for the Fort Simpson Terrane
in  Br i t  i sh  Co  lu m b ia  ( lo  ca l  i ty  94 ;
Villeneuve et al., 1993). Two ages from the 
Fort Simpson Terrane in the North west
Te r  r i  t o  r i e s  a r e  1 . 8 4  a n d  1 . 8 5  G a
(Villeneuve et al., 1991; Ross et al., 2000). 
The re sults for sam ple B34 sup port pre vi -
ous geo phys i cal in ter pre ta tions that ex -
tend the Fort Simpson Terrane from north -
east ern Brit ish Co lum bia all the way to the
North west Ter ri to ries (e.g., Aspler et al.
2003).

Sam ples B11, B12 and B14 oc cur
within the Ksituan Terrane. The three sam -
ples give con sis tent ages of 1994 ± 7, 1993 ± 7and 1993 ±

5 Ma. These ages are slightly older than the re sults of Ross

and Eaton (1900 to 1986 Ma, 2004) but still within the pro -

posed range be cause of as so ci ated un cer tain ties. Dates in

the Ksituan Terrane are in the same range as the Kiskatinaw

dates re ported by Villeneuve et al. (1993), and there is no

dis tinc tion in age be tween these ter ranes. Sam ples B5 and

B25 are lo cated within the Nova Terrane (Fig. 2) near its

bound ary with the Kiskatinaw Terrane. The 1854 ± 6 Ma

age for sam ple B5 is sim i lar to Kiskatinaw ages pre vi ously

re ported by Villeneuve et al. (1993). 
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Sam ple B25 pro vided an un ex pected
re sult and is ex tremely im por tant. Three
highly dis cor dant anal y ses yield sim i lar
207Pb/206Pb ages of ~1.75 Ga, and con -
strain the min i mum age for this sam ple.
The most con cor dant anal y ses range in
age from 1.89 to 2.23 Ga, in di cat ing a sig -
nif i cant in her ited com po nent in the sam -
ple. A max i mum age is es ti mated for the
clus ter of anal y ses at ~1.9 Ga. This re sult
sug gests that rocks within at least a por -
tion of the Nova Terrane con tain zir cons
with char ac ter is tics sim i lar to those of the
Buf falo Head and Chinchaga ter ranes.
The Buf falo Head Terrane is be lieved to
con sist mainly of Paleoproterozoic rocks
(2.0 to 2.3Ga) in truded by a mag matic
event at ~1.96 Ga (Villeneuve et al.,
1993). Archean mag matic ages are not
doc u mented in the dia mon di fer ous
kimberlite-bear ing Buf falo Head Terrane
as they have been in the Nova Terrane in
Al berta (Ross and Eaton, 2002). How -
ever, U-Pb up per in ter cept ages in some
Buf falo Head rocks and Nd iso to pic data
are in ter preted to in di cate Archean in her i -
tance (Villeneuve et al., 1993). 

The dif fer ence be tween sam ples B25 
and B5 is strik ing and re quires ad di tional
con sid er ation. Our re sults do not sup port
the hy poth e sis that the Nova Terrane is a
sliver of the Archean Slave craton
(Fig. 2). Base ment sam ples lo cated cen -
trally within the Nova Terrane are lack -
ing, so some cau tion should be ex er cised.

Other ap proaches, such as Nd iso to -
pic anal y ses, could be used to fur ther
com pare sam ple B25 with ex ist ing data
from the Buf falo Head and Chinchaga
ter ranes in Al berta, where Nd data sug -
gest that these ter ranes formed on a foun -
da tion con sist ing of Archean crust

CONCLUSION

This study con firms the pres ence of
Pre cam brian base ment through out the
northeastern Brit ish Co lum bia study
area. The dates of 1993 ± 5, 1993 ± 7 and
1994 ± 7 Ma within the Ksituan Terrane
rep re sent the tim ing of ig ne ous ac tiv ity,
and these rocks must have in truded older
base ment, the age of which re mains un de -
ter mined. In ter pre ta tion of 207Pb/206Pb zir con ages for the

sam ples stud ied does not con firm the pres ence of Archean

base ment within the pro jected area of the Nova Terrane.

Sam ple B25, lo cated within but near the edge of the Nova

Terrane, con tains in her ited zir con of ~2.0 to 2.2 Ga age,

sim i lar to rocks from the Buf falo Head and Chinchaga ter -

ranes. This is sig nif i cant, be cause the Buf falo Head Terrane 
hosts di a mond-bear ing kimberlites in neigh bour ing Al -
berta. This in di cates that base ment of BHT age is present
much farther west than pre v i ously proposed. 

 Fu ture work, in clud ing Nd iso tope anal y sis, could es -
tab lish ad di tional sim i lar i ties or dif fer ences be tween the
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Buf falo Head Terrane in Al berta and the
Nova Terrane in Brit ish Columbia. A key
ques tion is whether Nova Terrane rocks
were de rived through re cy cling of
Archean ma te rial. Ad di tional dat ing and
de tailed geo phys i cal in ter pre ta tion are
re quired to rec on cile ex ist ing data. Based
on sim i lar i ties with the dia mon di fer ous
kimberlite-host ing BHT Terrane in Al -
berta, por tions of northeastern Brit ish
Co lum bia should be con sid ered as le git i -
mate but spec u la tive di a mond ex plo ra -
tion areas.
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